It has been shown previously that following a standard dose of adrenocorticotrophin (ACTH), the urinary excretion of 17-ketosteroids (KS) and 17-ketogenic steroids (KGS) was the same in intact female or ovariectomized guinea-pigs [Clayton & Hammant, 1957] . The excretion of KGS in response to ACTH was, however, less if the guinea-pigs had been treated with oestradiol prior to receiving ACTH. The KS response was not affected by the administration of oestradiol. It was suggested that there might be a direct inhibition of adrenocortical hormone production in response to ACTH as a result of treatment with oestrogens.
It is generally believed that oestrogens do not affect adrenal function in the absence of the pituitary gland. Thus Bourne & Zuckerman [1940] found that the adrenals of hypophysectomized rats atrophied, even though oestrogen was given. Oestrogen causes depletion of lipids in the adrenals of intact rats, but this does not occur in hypophysectomized rats [Selye, Collip & Thomson, 1935; Selye & Collip, 1936] . Gemzell [1952] found increased secretion and formation of ACTH by the pituitary glands of rats treated with oestrogen, and considered that there was a direct effect of oestrogen on the pituitary. Diethylstilboestrol causes an increase in hver glycogen in the intact rat but not in the adrenalectomized [Janes & Nelson, 1942; Long, 1942] or hypophysectomized one [Janes & Nelson, 1942] .
The purpose of the studies reported in this paper was to discover whether oestra¬ diol could affect the excretion of urinary steroids in response to administered ACTH in the absence of the pituitary gland. For reasons already given [Clayton & Ham¬ mant, 1957] , the guinea-pig was the species of choice. Norymberski, Stubbs & West [1953] and Gibson & Norymberski [1954] . Androsterone was used as a standard.
Chromatography of urinary corticosteroids
The pH of the urine was adjusted to 6 with concentrated HC1. The urine was then filtered and the filtrate extracted three times with 2 vol. ethyl acetate. Aliquots of this extract were chromatographed in the C system of Bush [1952] In section 3, the hypophysectomized guinea-pigs had previously received cortisol. It was conceivable that it was the administration of cortisol for 2 weeks after hypo¬ physectomy and not the absence of the pituitary which had abolished the ability of the guinea-pig to respond differently to ACTH + oestradiol than to ACTH alone. Eleven experiments employing pairs of intact guinea-pigs were performed as shown in Table 3 . A total of twenty-two guinea-pigs was used. The interval of 15-38 days (see Table 3 ) was the mean time between stopping cortisol and starting oestradiol in the hypophysectomized guinea-pigs used in the experiments in section 3. Urinary KS and KGS were determined for each guinea-pig during each 48 hr of ACTH administration.
The results are given in Table 4 . They show that the response to ACTH + oestradiol was significantly different from that in response to ACTH alone. Therefore oestradiol modified the response to ACTH, even though the guinea-pigs had previously received cortisol. Section 5. Urinary excretion of steroids by hypophysectomized guinea-pigs prior to receiving ACTH In five of the experiments described in section 3, urinary steroids were determined on day 11 immediately before treatment with ACTH.
The mean excretion of KS and KGS by guinea-pigs which had received no oestro¬ gen was 0-21 + 0-08 and 0-15 +0-08 mg/24 hr, respectively. In those which had received oestrogen the corresponding excretions were 0-13 + 0-06 and 0-14 + 0-10 mg/ 24 hr for KS and KGS, respectively.
The mean excretion of KS and KGS by normal intact guinea-pigs from the same colony is 0-25 + 0-02 and 0-13 + 0-02 mg/24 hr [unpublished observation]. Urinary extracts from baseline urines are impure, and it would be unwise when dealing with these small amounts to conclude more than that no great change in resting excretion has followed hypophysectomy. The excretion of KS has in fact apparently been lowered by oestradiol (P = 0-04), but at these low levels of excretion it is doubtful whether any significance should be attached to this finding. The results show that whereas with increasing age the response of the intact guinea-pigs to ACTH was greater, that of hypophysectomized guinea-pigs was slightly less (Table 5) [1957] that the administration of stilboestrol and oestradiol, respectively, led to a rise in the levels of plasma 17-hydroxycorticoids. Daughaday [1956, 1958] described the binding of corticosteroids and related hormones by human plasma and plasma protein fractions, and Chen, Mills & Bartter [1958] have suggested that oestro¬ gen increases the quantity of specific binding protein for cortisol. Whether or not the lowered urinary excretion of KGS in response to ACTH and oestradiol in the intact guinea-pig is the result of a similar mechanism must await further experiments. If it is, then it would appear that the production of specific binding protein may depend on the pituitary.
Although the rat and guinea-pig are both rodents, it is not even certain that the mechanism of inhibition of adrenal function [Vogt, 1955] is the same in the two species [Clayton & Hammant, 1959] , since the histological changes observed in the adrenals of rats and guinea-pigs after oestrogen treatment are very different.
The lowered response of the adrenal of the hypophysectomized guinea-pig to ACTH was to be expected, since following hypophysectomy in other species the adrenal loses much of its sensitivity to ACTH. For example, in hypophysectomized rats relatively large amounts of ACTH are required to produce adrenal repair after allowing atrophy to occur for 2 weeks [Greenspan, Li, Simpson & Evans, 1950] . Similarly, Nelson [1956] found that a single i.v. injection of ACTH to a dog hypophys¬ ectomized for some weeks failed to produce a corticoid response. When, however, such an injection had been preceded by 9 days treatment with ACTH, a response was obtained. These observations in the rat and dog are dependent, too, on the fact that the adrenals atrophy following hypophysectomy. In contrast, atrophy of the adrenals is small or absent in the guinea-pig [Schweizer & Long, 1950; Clayton, 1959] , and this may account for the retained, albeit reduced, ability to respond to ACTH.
The determination of urinary steroids as a measure of adrenal function is always open to the criticism that the metabolites in the urine do not necessarily directly represent the secretion by the adrenals. In the guinea-pig it is not yet known what proportion of the daily production of steroids by the adrenals appears as metabolites in the urine.
The toxicity of oestrogen in hypophysectomized guinea-pigs was noticed previously by Hill & Stalker [1942] , and death of treated animals was associated with hypoglycaemic coma. It was suggested that the disturbance in blood sugar might result from a direct effect of oestrogen on metabolism. Since, however, the animals were free to eat at will, and since oestrogen leads to a reduction in food intake [e.g. Ingle, 1949] , this might explain the observed fall in blood sugar. The toxic effect even in intact animals is well known and has been demonstrated, for example, by Campbell, Bern & Deome [1956] , who studied the effect of oestrogen on the resistance of mice to stress. The marked tendency of newly hypophysectomized guinea-pigs to develop severe hypoglycaemia leading to coma and death has been commented on also by Hill & Stalker [1942] . By careful postoperative care, particularly with reference to diet and maintenance therapy with ACTH or cortisol, it has been possible to overcome this difficulty.
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